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^ (-If Vs- h'^iiifJi^/iS'^ ^i^^' 

yjj i^yOJ Si /"(J^f t/ji^\h) £^(Dirac) 

-l^ IjyO^U' l^'(Heisenberg) 
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Oiy \SA 6^' ^y^X/MA4:^^^ ^'Ji 

lifl^^ L^L^ ^1^' t-/>vl^ iS'^y: 4- ^ ^!>^ 

emer Heisenber^j^'y^yvj 
^jjii J/ y<i_ k/C^ l=.l/ (3)/:(i£* j/-u? -^O^ 
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y\ d^-j (ji u/i^ l-l^f^ h}j^<^^~'^ Dy^t/ (Crossword) 
*L .Jly'y)^^ (j/j cC^S'j i-^ (j^L' £l ^(ZeemanEffect) 
tJlj ^^e^^J t/Oi (Tubingen) c/^' ^i>^> (ii '^'t' ^'^ !^-^ 

--if-U tTiLU^ ><iC(Function) Ji>C J) % i^VJ'Jhtl/^f'i// 

j^^/j^ £. Wi.i^y t/Jl?><y j><C U)^ ^i// 
l/^jf jL/vl/l S'Jl^ ii^ly ^(/l i_(Wolfgang Pauli)ciL u/lf 
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(Sommerfield Jr<^j^/y^jiS \f \^ c>ij> lit^A ^ (Lande) ^>-i) 
- /k'' C^(Multiplet Formula) li^j li ^ IS'-Honl) 

tJy 41 IS' (Voight)ci^fy^(Gottingen) i/iT^ 

^ {l-fTLA yj ifi w -t/if ->f i/ii iSf'ii^iji ir^J^' 

J^\^ .j^JU ^vj/ v:fj ifu/o (i^ (Paschan-Back Effect) 
Z_T (square Root) vJf Jl.Oi>i/£. J){jiS j/^t^ 
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4* 6>l;'' --^ J^u ^s}J^ t/i J^u li ti^i 

Oi (r> t/(/j^{Purturbation) Ji/^i uli ^ ^ 
cKlvjj;^ tw J'U (ji J*^(/ (Secular Determinent)^^ cfyj^yc"" 

^;(J^'^^4^y^^]^J; J^u^ j^i^i^ Jt/ud: 

(s'l/i jC? i/ io^ i-L; (/( cj^^jt 
y >r J^yt^f^/t^ i/J'K'un/t;^ ^Ji't 
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c^{Periodic Table) Jjjf Jf^w Jr'lJ^'i-y:^! "i-l-; (/' 

/ ^Od' h}o^M t-t^^ f^^uj^i^ 9-^' cfn^ J*!^ 

^ C^>f t/ J^s J \J^/}jiJkL. (Jj/' iif^j\iJ'.^ (Krammer) / 1/ 
jji ^ t^Ly y:^; ^t-x / J^J^s- /l/ Jl> ^ l/i 
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/ioC C^'/t^ 2^-/^ " Jfj^^;^ dl -L/' 



20 

-/(Dispersion Theory) \Sj€^S / ,j L. /'/i- \J- 
if US' ^/(jCf jz^jlf cfi^ ^-'vw ^ (jMt) 

hJ' l/' Jff -L'^(Amplitudes)J^ I (Frequencies) 

/jUSi^/::jhit-iJt Z^lf ^(Fourier Series)i:i";;y/j(/ 
JevjijVjf J'yU/l/t^/** t/Jl^^ c/'-u^ I-/ 

^d^^ JjyJljTt/l^ (//^ (/ ^ i^yL Zl (Intensities) 
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(An Harmonic Jlrfl wl?T^y:f w^/vjf/f^' C^i>4r^ 
, vti ji jyj (/l c/^-<f_ J jl U aj 0"' ^ wJfl^ U/ Oscillation) 

(Matrix w/crr^j;>«/^.t/LfJ^'0^ C/^CC^/^^ 

- d^6i'^^ Multiplicatoin) 

omas and Kuhn) 

i/^Tti! ^ ^ jt .t- Jk;* ^ ^ JuLy ci^^u 4( 

i-/i(^ff<i^ JULy ^/rif/if t:^l jy^yji(Bom)iJyJ!: 
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0"' / (^i^* (iff ^ /y 9 Jt> - ^ (Jj/ 

\fk Lr»>l>< J^if (ji^U t/c/ L L^UwOLif I wWV^ 

Time) 

t/li' t/t/ (/'- Jl=^L t/(JjvU?';asJ^^j>( c5j il(Coordinate System) 
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Ci: t C ^'^^C /'Whit /*4( ^^^1^":;? J( 

(Mach) "Ll' J^- J^^^^h 

t3K^' 'Ar tiis^' -J^ /tjfj^'^ iif j> 
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(Stability of Laminar Flo[^^^' (5^% JJ 
cJU ^[jti cT^jj i/i >ji c/l Jul; 

0"' iUy^Jt^'^X-^ tXl? (Doctoral Thesis) ^ 
[Jt. ^ j/y^f.^^ c-(Hydrodynamical) 

(]x J'Uc:^f>^4^(Jl!l/jl<j:_ t-If ^Jf''^ jtf<y(Reynold Number) 
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^/lG<lf ^ (jULv tri-(Noether) Ji ifij Jl? 0"' 

(Tollmien) ^'^M Ju it -(f^J-^ ^ t/V' 

J< Otrt- ^ UjvVj jj i_ Osi\^£^ c/<>j((Dryden) cfi" '^J t^-O*' 

(/I <L(Lin)tyut; (ti J' f^o j.^'t^^'uT ^J:^^^( l/^ l> 

(ji (Massachusetts Institute of Technology) (3LJ^f^(J^^lfl<l»<i_ 
i_(Von Neumaim)(Jl.J!: ^(j (J'^iJ l/' -L/ i>U* t^/ »jLjj jJ>JI 
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1^ tT^i i^yi* '(J^(Leipzig) ^ ^-^'(Edward Teller)/^ hiX} 

^1 i_ (j; £ (/' r^i^LS^i ^L=i^ 

B'c^ /LK ^ i_ l/I -L't^ '^X'^X ^ ^ ^ i/ ' 

JuLy /if*j/^ 0^-}^ M lA ^L^L^i Jul?- u 4* 

Jit-- ^i\^dLLjs^c cA I- c »L ji> 

til' »>tf ITL / (Analytical Function) J^l? Jl/ ^ (/' <j:_ 
^(^J'UJ/W i^^\Jp,,Qi^2^ " tif ^r/'^ >lj D^jl 
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^Lk; cl*i jt/L^ £.^^"1 ^^\/^ Jl> 

^\jf^L.Sj 7^ J /i/wtr^ tK^ iJj5> Jt^^ i't^ 
C^Aivji- t^t ^ »^T^)y^ J/vii Ji? -L^ I_> t/jL^( 
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^ f'Vjii tfA/ cr/ f^)/-Z,>r 

j-i-Of i:;b ^lr!^i3/ ^fj? l^t/(Wilhelm Wien) ijj f^> tjt 
(/(/ (X Lj ^ t f (Mysticism) wi^Z L i_ Jj/i 
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(Eigenvalue) J>i 

^vii .L^f ^4^^ Lh Ji^^OsJ 

'otf« Jj^ji 6^^M ^.Uty-^^.lf'y A* A/ 

^x^sj c^cj l^T^f (^"tf 
^ cr^^ D>c5>y CJM'S ^'fjt^^f 
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(Formalism) JuU ^^^/J^ftji ^ (Duality) 

c^/ ;^fjyr4: -L^r 2i> I ^ u^'-^ -i}^ If Lft/c^k 

lT (Complimentarity Principle) Jr*' (^ej 
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li/U ^/ if) sX^^/.i j>s 2^3ijh^c^) <il £t tvti- i/T 
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c^J /i/ J!> ^/a i-L^ i/' -^-^^ t^O^ i/^' diy^' 

chilli c^:!' ^ iJj'^i^ (J-^J-^J^ /t^c ^J^^i^vJ 
/^ii A^^^j jiiiii u^x. ^hiA cG/lf ) t/ 

-^/J^^i J/^ -'^^ ti/'^^' ^ u ^ ^ ^ ltO^ ^ l/*^ 

c^Ljj (/jL^^ (jCr i^*!^ j:.Ur^ cTcJl^j' (/^'>J li^k^/*!^ 
^^if' <^i-^ (/l -/tfiT (Antimatter) ' 'I. JsA 
^J/ (Galilean-Group) w^j/ti:^ ^ cTl^-I^^ /M 
\i^j3j)\^j3 JLjI/ ^/J^J^^ wj/(Lorentzs) 
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-L^T 2^'^ JJ^J --^ J-^ " -Li? (^f*!^ Li^^ 

wXi yjf c/j/^*) jfi jji cjy»y (jJtTii"' d^j-/ wi/* uPjy 

^J'/i/-^- Ct^lf L/J't/iJ^IS'lL^il Z_/Z_/fC^yjrC^7^jLy L.L^ 
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f^tilr^i;^ tfc/''/'^^ ^ ^i^' '^'^'^ "''^ 

i/b'ljjrt'' IS^ ^f>'--L^ ^ ^ O^c/X^^' (Weisskopf) 

JV > (jCr i^y^t/ Jrrt^D t/^^ J^/ >c// 

i/i^^c/^ ^ 0^ i'^S.Ji^"^ i_ ^ i/i -Cf-if i/l^W' 

L c/r^-L^l J^t/c -l^ Cf/^ wi^(S-matrix) l/^^-l^I 

/C^ cif '^tiy^ (ji or: vji J-fJ^^O^ j: ^ 

(Indefmite -/^s^Jit^l) (^(Hilbert Space)dli^ wL^r^u^ i/^^^ 1^ U 
Ls«' si^^^j f^\^J <L lit /l^ --K l/l/JI^I iJ'Matric) 
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j: 2_l>{Asymptotic) J>ts:>/l^ t/Jt> ^ ijU Jl 
^^^Jt^ 4 ^ ^ "t^t^ JbV'cA^^I f'^^ ^ 

(jif ^/-^-./('(ivI^T^CCBhabha and Heitler)^^t vj>I 

jL/tKu/ £.jr(/(,i;f^ J/ BOfji>^^j'^(>j ± l/i 

jL^P^/<^^^'^ A t/,^ U ^ JJL Z:(Lee) 
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^ Dy^i/'vjl J^/ u/5^Jry^(Pari1y) Jr^ (Beta-decay) Jb; 

ty^ J^t^ ^ijU* (i^i i_ ^ 2k: c.ui> 

^.JL^-AL liL -l^f Jl^CIsospin) c^V'T t)^ ^j/sU2 
^4 i/i C/? "(j/t^c'l^ i' l^^'>if" c/yj) C^y ^1 >^ utf , LTuflf ^ J 

J)^j}i /dJl> ^( <L (/) <^ o^^> ^'^i u^d< 

(iji J^J(>E;) 0 j) t/u^J^-^c/^f^'i? I- ^/j^^M i- tit / 
^l/ji >^ i_ jj-^ S' (Degeneracy) " 
Jt.Lii'' J'^s.O j JjL* J'L'Zlcrheorem) J^^<^(Goldstone) tljA 

c>i Shit Q^jP£^A)j/»J^^^^J.j\J<S^> rjL 
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J>> J-^i^ t^i ^ tit ^ (^-^ i/' cf^Lv Ji>^x ^' 

*L JJT^c/r '-^'4-' (jvj'-^J^ L-^^^ J^-^ c^/^ ^.l? 

JvU^/ 0^ ^1 »j J^^\fj ijjif J);^i>j^c?X jjJjL ^ oils 
JvC JL -lA J^'i »l ^ ^ <^ ^/w.T/L>f 

^J'cL^ ijA t/^ jj) t/f* L>'( c^fj Ijv 
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^^J^^J,,J'l^}^\ ^ jCj> u^A <=^i I,} 

w.T//^ ^/iff\iji ^ /uy >i</tTjL C^j 
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(Paul Adrian Maurice Dirac) 
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(3l/ VUti ^'>:' ^ ^-^^^'^ t/>l>*I^Qy''Lj^ 
tKi^-^ f^<:^jbc;;<:_jL ^(Periodic System) 
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i:Ji(ii)-^lf UOjj /(Inconsistencies) (J>^l?(i) 
J'l^ ^y^M^ji\ i^i^iSiyC^ SU^/U^, m L^^ 

ifd^ dl< tTt/fct/ ^'jI^ a^(x< cTi^L; ^1 Jr£*(i) 

JivU>/ (Displacement Cuirent)^/jlir i/' ^ t/^ 
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uJI>L? IS' (Stimulate Emission)&l>l i_ l/' ^ ^ *LXjj>/ 

si 'Fiji's tiVVL jir i/t/ii ^ ^ c^Lvj J'w.iifv/ 

- J^u^ 4- L Jif tikes' J/ /0( 
/^j^i/^ j-u t-i^i Jul. l J/^ u 

y jUO^*;^ J: ^(9m>r J'u^ cj; wJ^sj ,L^u/f'is'^ jU 

jui (i'(Lmes)(Jj^^^(Multiplet) i> ij^t/' iJ^-^ 
i_ t'''-^t;»=stl» J' ti^y^ 6>J/y\ i -(Relative Intensities) 

-j/uKl^ JUvJr (Matrices) J^/i^l^ JiLj'J^^y/A 
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/f- ^ciij ^ut^c?/^ a' (J^ ^ ^ J>^L u^' 

t^i; /itf; J t/J^ ji^JS ^1 ^ (/) ,1; l:^ 1^ jj/^tf^ J/ 

(Vectors and JJ/^^J' (J-V^J J dtv y: ~6 

^(/ ju( i/^ i/l 2- -l^ f/o^U j: J^cf Tensors) 

y > ()Uf / j:.Oi^j(iJv'(De-Broglie) c£< t^J 'A/ 
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(Non- ji^/y^ i_ UC:_|P J^/ liir »(^-^* 1^' i/l >j( t^y JijU 

Commutative) 

^j/C^^ '^'-^^4 6^^l/I /jj-^_UL/j^ (/(/ 

t:)ijis^ /-C ij^^/tfe jf'J^iBethe) 3 /ii/^ -Ojt 

X-L^ 2£/i_ Jcf^lfi:'' « ^ (-Oi L/vii LiT 1-1' 

oissons Bracket) 'V I (Commutators) 
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c/^fT'yi) c^j^^t (i*^'/^ ^ u/j^J^ »u fe'^' 

A/thi jut £ ^ c/Jy^l ^fi S\ ^ c/>^ Jl^ 
|j'j:>Ljj »yLjj i,(Klein and Gordan):) Jy/Sil t^U^> (/ /^^ ^liU> 

yjl /^^^yJ^'c/iv/ ^t/lJS'^ *»tt t/'-l^ JJU t/t:Jl( (^(Tensor Form) 
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i/^l Z^j c^j wLJ <C ^^t^ ^(/ 

^Z* i^uj^Jt ^i-^i^ uA^' -// »>^y 
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<=;-(Smgularities)(JjSv> J' iji^yi Ju (/l/^ S^-^if^ 
L? i-U ^(Lorentz) /J c~ (J^yfA c^f lr> 
(/ijU- l/c^v^' -i- (/' /^J^ 

jhr^DjUi jt J^cTlJj^j/' ''^(Quantum Electro-dynamics) 

>r w-l^i^c^ Jjlj^j (/(Divergences) (J>J0 
(/(Lamb)*-^ i^t-Uj/ (/(/^ A -if' »^ * J-^ J/ 

li'^U!^(i/''i-t'''-Jj^^6r^cr(Lanib's Shift)jlii ^>jl^tyj 
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^ Jv^f L (Series) \/jf'[f-^. \fijJ^'y t/^^v 
tjU: J*' ji^ y(Non Convergent) If -it IXy > J*^^ ^ f > 

-ijyt JMj ii>: t/c^ tvj 

jby'-s^.jfl J'(High Energy Terms) Jj^v itQiJ^s^Jl Jtiy LfiiL^^ 
jjj^ (/^^ f If UjXJjL? li'g ^ Jtfy wTlij; J^L (i>: j^-c^ 



50 

(jy^U Irlf^ »t! (/(Invariance) j Lii C/'c^ i/' 

J'^g Jtiy o^'>r ^ P^(/ ^y^- ii^/ 

- (Approximation) ^U;^ I ^ Ji^ 
d^Jt}>J'^\) Ji^, ^ 3ik ii^ Jyt UJ^.JC{M^\)^}} 

f'V.^r. i/Jilr/ ^Vt? JU^I JtV^^w^*:?^ uC^w) -^t>r 
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{Sj"/j^ d^J'J^ -^^k (^(Corrections) 
(/(^^ U^l_t^f t/jz^Uj/^ UrV J(>C<) (/( ^ ^ 0^^^(^C 

C u^b'f j /w) (i^iA Jt(y.> Li'uy> 

if 6^; ui^ ^ ^ i-^/'i J" r j-i j^u 

i/b^ii.r^*' f^h^^/J^L/C Jt(y J^f i)^ 
^y^,^if (ij ^y Jrij^tiy(^.(^ cCji/^)^/l/^,^ 
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H < t/'-^ J^^> Jlr^tv tfs-^j J*! f^/ ^JiJ^'JV 
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J^l Zl i/ii C"f -(J>:(Johnian)oCfi^ j/jt -ijj^ 

tjh hj^jr'i wXl (Jj/Ti ^ (Sir Harry Hmsley)ii::i' 

tiU-'jji {/(/Jt J>i^ (/( ^^-j-^ii t^jjt c/L^i' Jt 

J>f J^[^c/^ (X^*-? (^'^ ^/ l^'^l' i*-^ c^-^ l/: J^LJ' 
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1. c^y^ui wCi^ J'vjcy iiT"^) ^/^^ Joyt^ tA^ ^^^^ 
(J^ ^li< J") j;iif t/o^L cfi; ^ t/llf ji" 

/\f-^. ^jt-i^^j Ju^^i/'J^i ,i.utj>iA 

^j: ^'4i>i/^0i t>f c'lj i/v (f/( (/Z Z_ /*!^ d' 

L/i ^4 ^t^4i^ wT L/"Dy "L/'" 
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^Ul> <L J\A L/Jy^ (/'-LiT (fif)^^ 

c'OjI f'lS' ^yJ J>(^ t/V' >«i L/^ -Li? 0^-^ 

-(/d ^ is'c^i t/jis't (/-'IS' t^y^ t/oVL iij>t " i/lH 

- J^\^ dy^j\^ L/f-^c^ J_ r i^/^/^i/^* 

(Theory of v/*^ ^ yr ^ Zl i/U^ b^t" i/ 
l_Ui« l/' (/ h'^Ji'^ -^}jL.£L^ J^J? if Everything) 

d^6M&A^Mj^ ^dU<^(Standard Modal)'Uili>>t^"<C 



56 

(Galilean Principle^fKj-^' 

f'>'l'l? Jvt7 Jl> ^Ife ^ -.(X)ul J<\ C cJyb" L? wl) v^yrlii^ 

^ Jj^i JjL* (/V -l^; -i-^f ; ui ^ c^^C j^^i (/ 1 

li?sy:liMjL^<^L"lf tU*:^|'tZl(Galileaii Symmetry) t/l^li' c^^' 
-( r)^ 0". (/vOG J^-^ bO^/ 
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J>f wij^^ C jyy L?>* Jyoj 

(/(Nerve Impulse) t'fe 
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J.i ( J^l/ s/rliJ^y > tK i-(Hertz) y> (A >^ J ^' (/j 
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^ti i/' ul 'wi> l/ctV ^If 

liyvli (Time Dilation) li'Sn^'^f '^('^L. U*-^ fej-^'^'J ^ 
^/(/(CERN>:i^tJ^ ij^dJ /t^S^f/^^ -/^If ^i; /iTt/' iT' 

u^L j\>j iyt ^% ^joy^^ pJo^^^^ 

s \:}\.jat^/L. (/I J^(Geometrize) LUA J. Oi^^^^^^^l- 
^)^Jfic-Ji^\SM 41 f/o^f'ir'wjlf' (Curvature) 
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"(Hubble)J^vi)(Freidmannil^i/'' 
jVj|<!vj'(Penzias and Wilsonsjt^>'^'(yL^ 

(-270 c^jI^ cf < Jj'' Jlfjl*' i- c/J vjl l/L ^1 ^ liS 

(ilfVJ^lC jiju lTc^Ivji J^>^ lTcu^i dLLi>>fe >^ <£l 10" 

IS'(Hot Bang)jVj 
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ifj^t-Ctift:;^) c;i; (//.lists' uT^y/c/l^ ^> J/ /i^ 
J}o^ij-f£. u i/ \f/o'^}o^»} hJ'Lf^-^k 
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yj((Klein)/U5l(KlauzapjiJ^''' 
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(Five ijM&^y^L~\^ifJ}^ij^^iJC^JItjti/'*\ff^-J\> 

J c^t -/Dimensions) 

** ****** T 

*f ^ *« 7 

jUil l/j -L? Z-Z^'l^i^ I ^ jU;' l/j (Superstring Theory) 

a'-t^ />^j6^ 10 Vf^r wTi^ Z z: ^j^/(jy; Ji/j^ 
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"c/yJl/iCvi0^fe'(Elementary^>^" 
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% i-Zw-U-^i- irr//^{f'\ Cl/l^/Sj* jtif-^ty! 

t^" 1/10000 1./^:^ ^1 U^jc/ 

^ i-jf-t/ i^L/^JC j/J^U' ^.If ^^tf (Joliot-Curie) 
^ 10""li/^^ IS'(jy>j>(n) cfJ-^jc l(p) J^J-/ 

(0 

J^^^i/^i^PJ If I im=c./ np=c./pp=c.y pn y^lf 

-Lif^y^j^JbY 
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/'M ^'^^^( S L AC ) ^ £.r,^ ^U> Z J\ j^t 
^ ts^tjS^J'j Ljf Lr(ji(Stanford Linear Accelerator Centre) 

j^JjfL^ ^lj/jlvU>i_{Zweig)w-f)j;>j)(Gell-Mann)c'L 
t-U [/ (Flavour) 'L^*'^ ^Ji^i; /jj >-Ch)\Ui 2^yiJi f' 

'(Down-flavoiir)(d) Jiif '(Up- flavour)(u) J^j' 

(3-§ '(Strage-flavour) (s)iJ/t-<f< (Charmed-flavour) (c) l/J 

-(Bottom-flavour) (b) w(/(jirij ((Top-flavour) (t) 
^(t,b)yj)(c,s)<u,d) -L^f (Jj:{^ l^lt ^iy> 

Ji?^ (10 uKj:^-:^ 4>^jU [/ J^^^ji^ J/JJ ^ ^ 

:^ ^ r'^fjC^ 4l>jf u/a/ S^ihi wJfi 
^ iT u/^/ J<>' 4* ^^>^- ^P=(u,d,u) 

n=(d,u,d) 

"^y Jj/is: vV^ji(Leptons):^ V 

\jt Z_>r(Lepton)c/V-'^r''-'^'-^^'4-^ U^'/^ 
ve Jljc-f- C^^L/'f^ L^(v.,t)(v,,n),(v.,e) oS^tf-ijy^ 
yj'(i,e kS/'vi J*!*--^ £/A (3^4^ (^(Neutrino) <^ ■:^vui^,\y. 
\S)\^ ij- AJ^\fij^^L. L.\> i_U ^ c)y>y uC(y7 ^:^i^t 
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^-(ir)l/»ijUtf;u.li„(Cowaii) t:;)j/vj((Reines)L/^"yc^rll6d 

"(Handedness):^ h2^>>vi '(Intrinsic Spiii^ 
JiP^ »j / jyjA: ijyyjy ^ j ^ 

cTu^i^ t/'^i'^ t-/jtK D>i/>'-J?' ^( Jt*iy)^jL 

ifh J^wri4)0,^l/2,^l,=^3/2, ±2 wiy^ur^V "cC 

(r)c4"j/^ c"-L{i c/^L^( ^' 
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~i^0,h/2,3h/2,2h 

Jjf jljy^c^ ^^C^\£,t^ (^IjCjI c^U) [fy^ 

- Cc^ c-^j ULp^'j 

L)j>* '^Sjy^iiJ^ l/i/^U j^C Jtiytf 

^i^i^tiT ^"f '^>6^^ r (j^^^i JsT^ D>Lr 

^ 4- — ^ *f-^ <^ (ji 4- ^ (Archimedean's Problem) 
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^s/tyi i/oj f U % /i_ 

-(jjt J^^(/wX( J. ^ wT 
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wl-Oi)(^l^ " U^'jli^^fc) U>fy ^ (jify^l t/Uf-L/ tfj^'ti; 
C^Jy^l jvi- Jjf'*'^ <Hole)"t'v>^"(Unfilled)/y:f Jr'U Jtl? 

-^^^-AfU (Positron) "c^jA^/' 

yjl(Chamberlam)D£?!^^(^^l56l^tvlS' (i: l^*:^ i/Ict^ \$^ij^jC\ 
^ (Jj^Uvjl(Zichichi) (/ v la^jf IJ' jyyjy j^) ^ (Segre)i^ 

tL/Sl;(Antideutron) {•-//) 
tj*( t!^tf J>'(^iii-yC?Vk^'^ (/(/(^ji ^(jU' tf^/J 
J J'Wi^y Ji>4- >j/w/i/j^L <il i/f-<^ j^Jt^ 

(^V (Solvay) ^y^^ J'^i1ii),ifiJj/t:;U Jt/'J' t/^/^i l^i/' 
-l^y^ jl/ j Jl^*!^ c-?bL ci^jt^jl l^uJ'j ^k^c£^f^ ^ 

Uj< 1^ J// iTjj^iiH tfCC^I ^C(Quakers) JsJ/ 

^ (iTii (^"i_y >i( tuj: £t^^ i_ 0^ i/i' 4? /Tw^ii^^^irt 
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y^/jbci / l/'-^^ Py ^^It 1^' j/ J/^ 

-l<y ^ i/li -i- -^'^ J^^ii^^j i/^-if^iSf^^A'-i-^^ 

c^'t/C^Wjji^ {:)h>0 o^'M iWijii (jyVjy juTsiiuZl o^Oji 

J'i;5f^L ^0 j^, *C c^) (jyy Jt*^ i^/i^ ^ j-' 

-uf ^L^: L ^ uy y li^k^ 

M^.c^ ^^4'-' o\ "J^"^y iiAjJA ic^^fsliij^ 
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vji 41 1>/^ 4 \f'^^A "t/t; (dt^L L) t>( » jS? ii, U 
tl2 U^(^ (tA)(Capillary Force) J/* c.^ 

t/j d(-i^*Uj^;j!/^yL|<y (jj^ ^ i_/dU ^lju* 1/ 

J*^ 10-13 cf^y JlXs 'Uy"-^ ^ 

(-ur|*>;^l^Ji;(y(/(j>vi;> 

£ (/j li -'P (3^'^ [i/c^y Jl/^ JU^^ ^ lTI 

(v% e-) '^(v"., e-) 
c^t-^j*^ ^ (v°.,e-) L 
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(Left-handed vyOl^ wiL^^^U ^'96^ 

<jy>r^*L(j '^i^J uf'J J/J^l? c^l (n)Particles) 

rT /(ju J J L uj-'j ir/j;vj Jii^ i/i/ JL 

\f*j^ Jls-y J i/jc jjyC<i_ 1 0-1 5 wir' fs'^ li- t/^fc^ ( y 

i^Ls^y l/^ 10^16 fWL-\} cC ^Ji/t t;;^ 
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U^}i\Xi(tjl)h)/ Z^/Jl^^L ^iiiiZl c./ Jt/ 
iy. d^j}<C Uj'Ay j)i oh/^^ J^j^ i/. i>^C 



t 
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(Gauge uhi ^ vjJ J"!;? <^ (Spin-one) JC^ 

fJjT (/|^ ^ L (Jjf f-^ l/ VfL/c;! f\/ 

-tt^'Uk c^(jU(Prototype) J^ilPJ iS U^f 

41 £5 ^Uri (Source) ".IJl"-^ c^^^ ' f^'/ IJ' t^^ 'J^^ ('Is ^^4* 
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A -f- t-lf (Accelerate) tU^ »>v >( ^ I^J /wJf d J*^<r(^)i:'^y^' 

t 



79 

f l55(/(Pions) diOJ^hU^/'^^iSc^^(lliedi Yukawa)jlSj; 

^1/ J^t?l;>T.j/>:/il(Yang)w^L >>((Lee) J (Jj'Ij Lii.L^ji'' 
np+e+v 
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^(/(Left-handed) (/^.y^i/y <^^^St/. 
j^(Right-handed)(/f tif (j^t-^U<C c^?iS^&y. / 

J'<^ f 10-16 6^ t^' 
J- tfuVL-^ f ^(Neutral) ti> i_ f~^£dr 
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(p + e),,(n + e), J;(p + v)„(p + v) ,L(P + e)L, (p + e), 

_(//j(p+e),.(n+e),(p+v),(p+v), 

(ri) T*" j}m\W,Z'U^l^^f^C^U^'4''^^' 

(Inconsistencies) Oi^^^^^J^^^^J'^d.^iJ^^ ^Ji/ji^L/' 

<L ^f^L (J^w Tf* jjlZ" /l*f iSji/ J^(Renonnalize)>^livt 

/c<lf (B.W.Lee) J j^ii l3 vjl(G.t Hooft) j /irf 

IT 

(Phase yi:^/? U^^j" tfWyj<Z -i^ ^Jv'y f->^'/ J^t^ir ^ 
dA /"Z jst ^ tit wi^ /L;:<r)L<^U jh/J:. £l ^Transition) 
JCjU 41 PX^ Zi f^'J ^^ly'^^j(Critical) Jl/- ^ >/o^ 
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6t>: 6 (ji 
^ '^'^''^ <::^(Ferromagnetism) 

\/ f// JliL- 41 7) - s J - J><< ^ t^y 

/^(Helicity) J'ti? if^f>> (Jw U d'-L^ l/cH-^H") tfj J'l/' 



83 

li'/c!;^ 4* Jl --f? tit Jj^ (J^*!^ (i'iJ^ (i'^.o) J- f^d^ 

(3x3+1=10 ^/J^^)<^ (jx wXf 



84 

jjb L;t< -i7-if<^j 1^/ i-y^j/ 41 -(/tf J/ 

4,vi *CJ(?>I^CGargamelle Bubble Chsaab^v)^ J^. Jf^tA 
1^50:50 li'jy^l d^ ^> j\ j)l Ji jy^UVw 

(p+e), (jyyvv^(/'t^Li')2" u^'^c^-'^u^ 

ji^U^C »=.t/ (Ji (SLAC)_^ (Stanford Linear Accelerator) 



85 



JVjj J^h i^X J'U C^Z-'V U^'' ^ 1 5' 

(jispps/ ^^^^ ^ z° yj(w,w" 
jf tllP jjfjir i:}3J3j^c)^iy )j d^i^4^ is'Spp S) t/ii; 

-ifot,(J>Jjl ^t^Y^ J'l^^ utJU i/l/I 

C^y»>< i-Cl (Pcjy>y jv-i/jlfe c'^'-^ eft Proton Accumulator) 
/ z° if {3>f l^if Jt(y l/! £l t*lf ^ / 

(J'Oi'(vaii der meer) jit ^) 
C ihAj/^^ J^y\/Jcl^jy) d/ <L(Carlo Rubbia]kv 

-Lu £_ tji cj/vif (/-^i (^( ^ j>y cT) 4^ £^ 
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- jjL>>r <^ ^/4f 41 t>f ^ ^l/ 



t 
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-Li? Z_/^(y*LU(D.Alanme) c^tltl Jivi)(L-Alanine) c^^tit' 



L^ljvjl (Amino Acids)>^(jfirU<^^/'c^ ^/^'-/ ^(/t^o^-^ 
tfL/^)(Thalidomide)>ljj Jt^^ >^ Jl>-f- Is'^s^' 



88 

61/ ^ IJ^' vji «^ L^. (/tf -f- i^'J 

- 1>: ji (J LX(^^3mmalian) 

-*C(J-^wjf((l + 10)" 

J^^l (/(Catastrophic Theory) 'IJ^^i'/ C Jl 
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/o<i jyVu<iC ^l^j L^ 

i?^ -(^ U If jM IS'c^< ^ ^'^f^ i bJ'WO^ 

Laboratory) 

cJcf lTc Quark Flavours)(JjJt! wI?i/jtT lJl/ 
ia^i^J, jiH (^jg Jj\f/ 5> t>r^(t,b)yj)(c,s>(u,d) 
^ (/(Colour) ^^yjj wXl^ ti? 

4-^ 2^/4- cii'y I'lj; >j( ^ ty4_ Jt^-iL. 

til! f'-^ {S<r'^)ok^ 
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91 

(Super f^i^ Ot ^Ul> d' 

cC' l-tif'il/2-e/r /'-dfj? ^ (/i^jjj. iri)/ Symmetry) 

(/i/2,3/72....) tJf>* Lfj> wA^yi'(Bosons)t:Ji;Jl! / ^'vj *L(j 
*s.UJ<£l f wi^c^ 't^jl Jylj) trlf l/'(Fermions) c^j' 

Mil* C^f irlf [/(Photino) jj^y^jf <Zinos)/'; <Winos)r''j 
(/feji) ULrl>iJ lTw/I/j (ji i/l Jl> c^vW/Ul 



92 

L;i(Miami Conference) t^V Jt> i/.iurj'^ jL A 

(3uj)-i? wJU^^C J^i 

U^tf4't/J5? <^ c/^ l/*:^^ v>)4) LTd-t: 



93 

(rA)(Grand Unification Theory) "c^^b^T^/'^'V v^j'U 

^ {Jf'/ii- Jl'JliJivas Symmetry) J^^ij }{ri)^^f /^U 

j^t/^ J^^yL W^^c^ J*^^(Monopoles) 



94 



t 



95 



(Wax and String J(j y^jl J^'y^ > ^ L/(/((iAuJ) 
uJj'-'^ ^/~\'' y w( c^-^ Zl Sealing) 

(Large Electron Positron ^v>ljy [j^r^jy ^ 

c'^i/')^ t|:>lX'^ tr^-''^ ''^ ^ ^"LEP"Collider) 

Dv^rtTo-' J^^ .iiisj'Jf Li?4'>^y^ lT^^^^ ^ ^ 
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(LHC LEP m) ji"!)/ i^Ay-c'y'^ w4 lT-^' Uj^' 

l/Ji^ lJC^ w5^LEP(e+e) jijj^i^ i^)^^: i^i?cJ/J? ^ 

uTiir ^ / /^lA. tf ( ^ r j-f f (X r 

(Strategic Defence Initiative J'-a^I J (/^ (SDI) J'ii j (Jiil 
^ M 12.7 Jrt/) ^ U e/<=^Prograirane) 

if<Lb (/^(Eioistron) ir/^fZ-L^? 4- 

(I) -t^/diS^i c/i/i;y -i:Jv^l(Linear) (/t^y^O^uCl 
citVvLLPc/ir* Ji; vjl LrC/^l/l (f)-:i:/Lf(e+e)i^ d/CUC 

'V^ Sl-^. <J (M)(USSR)C^^ J^r- 
(/^W^ij -Li/f^L /-i^-' t^> Ji; U.»^(e+e)cJj>>y -c^V^' 

^ ^ 1/1) ^ 41 Jtiy J'^u J i_)/(^s s c/(^) 
yrJ^P t/u Ci^if Li) l/: J^^^)y>'>^^/^^/ (i/r)^ Ji^/ 

_<i-(3if>r^u./>2ljtiy 
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fe^Zl/Jt>f/ (Super-Conducting Technology) J-VlJi^^wto^ 
(Synchrotron t^Vi-^<£- »> c'^ 

i^r^ 2L/ls// ji nfv Lfj^lj tji y: J^L- i^L (3^ >r Radiation) 

oT' 0*3? (r'r)(Fourth Power) ^ wl^Zl 6/ 1/ Jf^ 

(Electric Field t:))^))^ jUv JlT J'^ i-L?^/ (dAWc^jy^)) 
ffj Lii i!:* c/y^ tX 6 '-^f- (3^>. ^ i/oradient) 

(Beta v;:^ yj li? 5- - l^Jr ^ '^A A/' ^ J-* 

C 10'° L^t// cT-V lT^ Wave Laser Plasma) 

S<f' iru^ji }l {/) <^ Jt(y^i4 j/r 

"^u/JiAi" 

^l^>il^l,j'»^f^fi_j:.l^Joic;!c/(Area)t^lV^jl^ 

Zl ^vf^v^J ''^^ ^bY^y J*^^fj ^ i^y<:C o^ui? ^'(-^ 
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c^Lvj c^li^ 6j^.j^ (/' (31 It'^CStrmg Theory) ^t/'V-' 
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oT^) 0> 41 *t^U( J^^i- c/V I (31=/ 

J^J^Uj y^b' (CTl/ jiSL^j^ i_(HubbleXi^/ -^y t/ ^ 

^ J^u^' -i- (i'^li- tt'^'i') 0"'^ -J cT Ju/ 1/^' C-y^ a' 
(^(/^(Microscopic Physics)fc:i'U:^(^j'v/j^ o^^i ji^ 

^)i^Zl(Theory of Worm Holes) Ujy'iJ'^/j^ 0"' Jl*'^ 

(Speculative ji i^^h iS^ »i Jlti ^ jt ^ iff 
'j:>Cf^lSu!i^^lJ^b^ Si/' l/l^ Inflationary Phase) 
i\>,^Utf-C ^^^Ot i L/'-f- / r/(Values)(Ji^ J'JU/^ 

(ji ^/jj w^^vt,v^,Ve li^ (Neutrino's Oscillation) <^ jS^jti 
(Dark l/^tji Jj^I* c/^y 2Lx jj) 2_U >f ci-i^ 

vl/i ii^i if vji t'ji/jj^^^j, / (i>b ^ ( rr )Matter) 
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^ f^ijJt^Zl JlJ w£i4 ir -c^ jUw jj l/^^ 

S (Two-Dimensional Riemann Surfaces^i^ c'l ijj ijM }} t> 

-£>r t/^yy ^L;(y 
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(Uniqe ^y^V>'><'^jt wX) (ji {/^^ [^^/i <>\j!> 6M 

jl. f l1Ar<il(Schwarz)vvfj^vif(Green)c^y* cSuperstring Theory) 



t:/U ^ ^i\f^/jl. t/b c^^T^ (f^ lo'* f- Jt>Y) 
i;? Lb ^1^^ jL-Zi- r^/)-^ jI^u ti^^ J* 

jt/i^Ds t>f jijy^dlJj c'li^^j-'^-^ ^c/^V^ ja'l/' 

_lf^> tyly (^^LJjc^ii^ Jjtf^ (/(Compactification^ 
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7. Envoi 

I Would like to leave you with my final thought echoing the 
words of one of our greatest books: 

"Though all the trees on Earth were pens and the Sea was 
ink. 

Seven Seas after it to replenish it. 



Yet the Words of thy Lord would not be spent; 
Thy Lord is Mighty and All wise." 
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'U ^/t (/'t^U'Vl^ ^vr^>^u 41 <L (/ J(j ^( (r) 

y cTi^ Tyji cTii -vi^ y> tfV^^ y 

L./J,J^^J^c i!f> c/v< 4*^ (A^ (^) 
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(r) 

G=6.670xlO"Nm' kg^ 

-ci; viA t^^'cJ^ 10 ^ jyP d' f V lo^c^ip)^ 

10^ 10* ^C'^wXl 

10" =>^(JJj>j.y>(u(ji!>)) 10' =iiI^wC) 

10-" =^Oh\:ft-)^^ 10'= =t>^i:y4) 

** ^ ** 
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C Jj\/ s.\.J l^h <LU t^CDESYXfyJ J>>L>^ (II) 

Jl>-<£^ t- U L//l^)y/4ly Cfl?^*^ ^Ji^ ^Jiijy ('i>) 

(j'iU'n+v^ p+e ^C> ^^If J>V ^ ^^^^ i^/^^ ^ 
n— > p+e+v L n+e ^p+v ,e+v^ p+n, n+p^ e+v 
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Zl . L^f J'^i/I i«(Fermi) jlyj^ ^ iCii/' J' 
M C c^l vj( i_(Bose) Ji i/^ l/U j J*!^ <il 

-Li? ^ "c'j' Lf/"/ =-hihll,^hll,5hll.... ^ ^ {S^jt 
(3^0 ,h,2h cJftfo^ 'S^'^-j cC Jj-* 

jjir-^jli^i? lf<Jj\^/ (Dirac-Delta Function) J^l? 
\tki (ji JJ^t *C t/'J i/lj J*' <i5(Laurent Schwarz) 
6rV U J^Jl (ji(Distribution Theory ) ^y^'t/jt- tfA'j 

^/ji\i^Ljit^jL^j^/^ii-i^ /^f'-Liij^\^\^ij,\ (11) 
41-^ fS' tr t:/:) (ji &JAi J l;^ L^' JA^j*- 
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t*lf ^ j) tf t^' / (VO,e-) .(Leptonic Doubletxfj J ^ 
^(u,d) jy^l/j/iJ J^y ^(p\n^ i /w^ 

1/241 jvil/ ^'''^ 

- tii ^ jip 'i^ r ""^ ^ 

^ jL>yj C t/^ f^Oji Jl> -f- tr;?^ ^ >^ 

jMJI uyy»<87 ^(/(Jt-v (^^r^f\ a" Jr'^ Jl/^^ 
jUv ['li^ iS';/! J!? ^ l/j^ t|;>^ L^' ^}iS^^4 

-t^ i3^^JJif~ d^ lr> 
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Mr 

f^/ / tf^'^j i (W\W-, Zo) SU(2) ^-;^SU(2)xU(l) 

C C ^hs / — \jt u^il^z'jim^w 
/-^ CV (/< *C ( j^u^ i/r (-^-^ (rA) 
i_ (/^--^^ c^'j (S'jy w^lJ^ ^((Peter Higgs) / ^ (rq) 
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/^i/i?' d/jio" ^j^/^ji is'^WdAy yji/Ji^^"'-;^ 

*£.>l.7^vji_jl^:^l/i_(^(/jl^<^i/t^/j3xlO"(^^(7^vj 
>jl If f^b" jvLjj Jt^i^ ^ 10-'^ /j irUflL L y 

"^W'J U-y ^.1 r^^yr? ifl ( rr ) 
-<i_pCj'*LsU(3)xSU(2)xU(l)Ji?^^J^Liy>^r' (r^) 

^ _^ i-u / j^L iLy (/iJJ'/ -.^js C jc^i 



Ill 

(1/ \f\/ j%^,\^L^JL J^^b; ^\j,Oj: (rA) 
^ L/J vjl(Jogesh Pad) Jl -k^/c^ 

li'^hJ'f^ L(Howard Georgi) J.^^? jjI^x^j) i\>i!^^:jJJ> 

(ri) 

-ifxt/l6=2x2x2x2 
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